Clinical audit of health promotion of vitamin D in one general practice by Kljakovic, Marjan et al.
Clinical audit of health promotion of vitamin D in 
one general practice 
0DUMDQ.OMDNRYLF
&RUUHVSRQGLQJDGGUHVV
(PDLO0DUMDQNOMDNRYLF#DQXHGXDX
&DWK\'DYH\
(PDLOFDWKHULQHMGDYH\#ELJSRQGFRP
5DVKPL6KDUPD
(PDLOUDVKVWX#ELJSRQGFRP
'LY\D6KDUPD
(PDLOGLY\DVKDUPD#JPDLOFRP
$FDGHPLF8QLWRI*HQHUDO3UDFWLFHLQWKH6FKRRORI*HQHUDO3UDFWLFH5XUDODQG
,QGLJHQRXV+HDOWKDWWKH$XVWUDOLDQ1DWLRQDO8QLYHUVLW\0HGLFDO6FKRRO32%R[
:RGHQ$&7&DQEHUUD$XVWUDOLD
3UDFWLFHQXUVHDW,VDEHOOD3ODLQV0HGLFDO&HQWUH$UDNRRQ&UHVFHQW,VDEHOOD
3ODLQV$&7&DQEHUUD$XVWUDOLD
*HQHUDOSUDFWLWLRQHUDW,VDEHOOD3ODLQV0HGLFDO&HQWUH$UDNRRQ&UHVFHQW
,VDEHOOD3ODLQV$&7&DQEHUUD$XVWUDOLD
*HQHUDOSUDFWLWLRQHUDW,VDEHOOD3ODLQV0HGLFDO&HQWUH$UDNRRQ&UHVFHQW
,VDEHOOD3ODLQV$&7&DQEHUUD$XVWUDOLD
Abstract 
Background 
7KHFOLQLFDODXGLWRIYLWDPLQ'KHDOWKSURPRWLRQLQRQH$XVWUDOLDQJHQHUDOSUDFWLFHZDV
XQGHUWDNHQE\PHDVXULQJKHDOWKVHUYLFHXVHDQGVHUXPK\GUR[\YLWDPLQ'OHYHOVLQ
SDWLHQWVDJHGWR\HDUV
Findings 
2YHU\HDUVSDWLHQWVKDGD0HGLFDUHIXQGHG+HDOWK$VVHVVPHQW0RUHZRPHQ
ZHUHDVVHVVHGWKDQPHQS   0HDQ2+'ZDVKLJKHUIRUPHQ
QPROOWKDQZRPHQQPROOS  0RUHSDWLHQWVKDGWKHLUZHLJKWPHDVXUHG
WKDQ2+'WHVWHG
$PRQJSDWLHQWVZKRKDGD2+'WHVWKDGQRUPDOOHYHOVQPROO
ZHUHERUGHUOLQH±QPROODQGZHUHORZQPROO0HDQ2+'ZDV
KLJKHULQVXPPHUQPROOWKDQZLQWHUQPROOS  6HQGLQJXQLQYLWHG
ZULWWHQLQIRUPDWLRQDERXW2+'KDGQRHIIHFWRQSDWLHQWV¶VXEVHTXHQWDWWHQGDQFH
Conclusions 
+HDOWKSURPRWLRQLQIRUPDWLRQDERXWYLWDPLQ'ZDVSURYLGHGWRRIDWDUJHWHGJURXSRI
SDWLHQWVRYHUDRQH\HDUSHULRG3URYLVLRQRIWKLVLQIRUPDWLRQKDGQRHIIHFWRQWKHXSWDNH
UDWHVRIDQLQYLWDWLRQWRDWWHQGIRUDJHQHUDOKHDOWKDVVHVVPHQW
Keywords 
9LWDPLQ'+HDOWKSURPRWLRQ*HQHUDOSUDFWLFH&OLQLFDODXGLW
Findings 
7KH5$&*35R\DO$XVWUDOLDQ&ROOHJHRI*HQHUDO3UDFWLWLRQHU5HG%RRNSURYLGHVVSHFLILF
UHFRPPHQGDWLRQVRQYLWDPLQ'DQGVXQOLJKWH[SRVXUHLQKHDOWKSURPRWLRQ>@7KLVFOLQLFDO
DXGLWZDVLQLWLDWHGZKHQRQH*3JHQHUDOSUDFWLWLRQHUDWWKH,30&,VDEHOOD3ODLQV0HGLFDO
&HQWUHREVHUYHGWKDWPDQ\SDWLHQWVDSSHDUHGWREHGHILFLHQWLQVHUXPYLWDPLQ'7KHDLPRI
WKLVFOLQLFDODXGLWZDVWRHYDOXDWHKRZ,30&PDQDJHGLWVKHDOWKSURPRWLRQVXUURXQGLQJ
YLWDPLQ'
Method 
Practice setting 
,30&KDVIXOOWLPHHTXLYDOHQW*3VIRXUSUDFWLFHQXUVHVDQGILYHDOOLHGKHDOWKZRUNHUV
ZKRFDUHIRUDSUDFWLFHSRSXODWLRQRISDWLHQWV7KHDXGLWRFFXUUHGLQWZRSDUWVRYHUD
WKUHH\HDUSHULRGEHWZHHQ1RYHPEHUDQG'HFHPEHU7KHVHOHFWLRQFULWHULD
LQFOXGHGDOOSDWLHQWVUHJLVWHUHGZLWK,30&HOHFWURQLFKHDOWKUHFRUGVDQGHOLJLEOHIRUD+HDOWK
$VVHVVPHQWIXQGHGWKURXJK0HGLFDUH,WHP1XPEHU$SROLF\LQWURGXFHGE\WKH
FRPPRQZHDOWKJRYHUQPHQWRQVW1RYHPEHUPHDQWIRUSDWLHQWVDJHGWR\HDUVWR
FRQVXOWIRUUHDVRQVRIKHDOWKSURPRWLRQLQJHQHUDOSUDFWLFH
Part 1 Audit 
GHVFULEHGWKHFKDUDFWHULVWLFVRISDWLHQWVDJHG±\HDUVZKRFRQVXOWHGWKHSUDFWLFHXQGHU
,WHP1XPEHUEHWZHHQ1RYHPEHUDQG2FWREHU
Part 2 Audit 
PHDVXUHGWKHLPSDFWRIZULWWHQDGYLFHRQSDWLHQWVZKRFRQVXOWHG,30&IRUKHDOWKSURPRWLRQ
EHWZHHQ2FWREHUDQG'HFHPEHU3DWLHQWVZHUHVHQWDOHWWHULQYLWLQJWKHPWR
FRQVXOWZLWK,30&+DOIZHUHUDQGRPO\VHOHFWHGWRUHFHLYHWKHLQYLWDWLRQRQO\WKHRWKHUKDOI
UHFHLYHGWKHLQYLWDWLRQOHWWHUDVZHOODVVSHFLILFLQIRUPDWLRQFRQWDLQHGLQD&DQFHUFRVPHWLFV
SDPSKOHW>@RQWKHUROHRIYLWDPLQ'DQGKRZWRREWDLQDEORRGWHVW
7KHYDULDEOHVPHDVXUHGLQWKLVDXGLWZHUHWKHQXPEHURISHRSOHZKRDWWHQGHG,30&XQGHU
,WHP1XPEHUDQGWKHLUVHUXP2+'K\GUR[\YLWDPLQ'OHYHOVWKHVHUXP
ELRPDUNHURIYLWDPLQ'3DWLHQWVZKRDUHVXEVHTXHQWO\IRXQGWRKDYHDORZ2+'OHYHO
DUHURXWLQHO\UHWHVWHGDWVL[PRQWKVLQWHUYDOV7KHORFDOODERUDWRU\GHWHUPLQHGWKHQRUPDO
UDQJHIRU2+'ZDVQPROOWRQPROO$ORZOHYHOZDVGHILQHGDVQPROO
2+'±QPROOZDVGHILQHGERUGHUOLQHDQGQPROOZDVGHILQHGQRUPDO7KHVHDVRQ
LQZKLFKWKHWHVWZDVWDNHQZDVDOVRPHDVXUHG2WKHUYDULDEOHVLQFOXGHGJHQGHUZHLJKW
%0,ZDLVWFLUFXPIHUHQFHDQGWKHOHYHORIDFWLYLW\SDWLHQWVUHSRUWHGWKH\SHUIRUPHGLQGDLO\
OLIH5DQNHGRQDSRLQW/LNHUWVFDOHZKHUHSRLQWVZDVQRGDLO\SK\VLFDODFWLYLW\WR
SRLQWVZDVPLQXWHVRIDFWLYLW\GDLO\DWDYHU\VWUHQXRXVOHYHO
'DWDZHUHFRGHGLQH[FHODQGDQDO\VHGLQ3$6:6WDWLVWLFVFRPSDULQJGLIIHUHQFHV
EHWZHHQFDWHJRULHVXVLQJWKHQRQSDUDPHWULFFKLVTXDUHGWHVWZKHUHDSSURSULDWH
(WKLFDODSSURYDOZDVQRWVRXJKWIRUWKLVDXGLWEHFDXVHLWPHWWKH1DWLRQDO+HDOWKDQG0HGLFDO
5HVHDUFK&RXQFLO¶VFULWHULDIRUH[HPSWLRQ>@QDPHO\WKHDXGLWZDVXQGHUWDNHQZLWKWKH
FRQVHQWRI,30&DQGSDWLHQWVZHUHXQOLNHO\WRVXIIHUDQ\EXUGHQRUKDUP2QO\DQRQ\PRXV
GDWDZHUHFROOHFWHGIRUWKLVDXGLWDQGVWRUHGDWWKHJHQHUDOSUDFWLFH
Results 
Part 1 of Audit 
2ISDWLHQWVDXGLWHGKDGD0HGLFDUHIXQGHG+HDOWK$VVHVVPHQWDQG
VLJQLILFDQWO\PRUHZRPHQKDGWKLVDVVHVVPHQWWKDQPHQZRPHQYHUVXV
PHQ3HDUVRQ&KL6TXDUH   GI   S   $PRQJWKHSDWLHQWVZKR
GLGQRWKDYHD0HGLFDUHIXQGHG+HDOWK$VVHVVPHQWVLJQLILFDQWO\PRUHPHQGLGQRW
KDYHWKLVDVVHVVPHQWWKDQZRPHQPHQYHUVXVZRPHQ3HDUVRQ&KL
6TXDUH   GI   S   
7KHUHZHUHSDWLHQWVZKRKDGWKHLUZHLJKWPHDVXUHGKDGWKHLU%0,
VFRUHFDOFXODWHGKDGWKHLUZDLVWPHDVXUHGKDGWKHLUDFWLYLW\VFRUH
PHDVXUHG$QGKDGD2+'WHVW7DEOHVKRZVPDOHVZHUHVLJQLILFDQWO\
KHDYLHUDQGKDGODUJHUZDLVWVWKDQZRPHQEXWQRGLIIHUHQFHLQ%0,RUDFWLYLW\VFRUHVWKDQ
ZRPHQ:RPHQKDGVLJQLILFDQWO\ORZHU2+'WKDQPHQHYHQWKRXJKPRUHZRPHQKDGD
2+'WHVWWDNHQWKDQPHQYHUVXV3HDUVRQ&KL6TXDUH   GI   
S  
Table 1Gender comparison of weight, waist, BMI, Activity score, and serum 25-
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Table 3Seasonal variation of serum 25-hydroxyvitaminin D (25-OHD) in 266 patients 
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BioMed Central copyright and license agreement
In submitting a research article ('article') to any of the journals published by BioMed Central
Ltd ('BioMed Central') I certify that:
1. I am authorized by my co-authors to enter into these arrangements.
2. I warrant, on behalf of myself and my co-authors, that:
a. the article is original, has not been formally published in any other peer-reviewed
journal, is not under consideration by any other journal and does not infringe any
existing copyright or any other third party rights;
b. I am/we are the sole author(s) of the article and have full authority to enter into this
agreement and in granting rights to BioMed Central are not in breach of any other
obligation. If the law requires that the article be published in the public domain, I/we
will notify BioMed Central at the time of submission upon which clauses 3 through 6
inclusive do not apply;
c. the article contains nothing that is unlawful, libellous, or which would, if published,
constitute a breach of contract or of confidence or of commitment given to secrecy;
d. I/we have taken due care to ensure the integrity of the article. To my/our - and
currently accepted scientific - knowledge all statements contained in it purporting to be
facts are true and any formula or instruction contained in the article will not, if followed
accurately, cause any injury, illness or damage to the user.
And I agree to the following license agreement:
BioMed Central Open Access license agreement
Brief summary of the agreement
Anyone is free:
• to copy, distribute, and display the work;
• to make derivative works;
• to make commercial use of the work;
Under the following conditions: Attribution
• the original author must be given credit;
• for any reuse or distribution, it must be made clear to others what the license terms of
this work are;
• any of these conditions can be waived if the authors gives permission.
Statutory fair use and other rights are in no way affected by the above.
Full BioMed Central Open Access license agreement
(Identical to the 'Creative Commons Attribution License')
License
THE WORK (AS DEFINED BELOW) IS PROVIDED UNDER THE TERMS OF THIS BIOMED
CENTRAL OPEN ACCESS LICENSE ("LICENSE"). THE WORK IS PROTECTED BY COPYRIGHT
AND/OR OTHER APPLICABLE LAW. ANY USE OF THE WORK OTHER THAN AS AUTHORIZED
UNDER THIS LICENSE IS PROHIBITED.
BY EXERCISING ANY RIGHTS TO THE WORK PROVIDED HERE, YOU ACCEPT AND AGREE TO BE
BOUND BY THE TERMS OF THIS LICENSE. THE LICENSOR GRANTS YOU THE RIGHTS
CONTAINED HERE IN CONSIDERATION OF YOUR ACCEPTANCE OF SUCH TERMS AND
CONDITIONS.
1. Definitions
a. "Collective Work" means a work, such as a periodical issue, anthology or
encyclopedia, in which the Work in its entirety in unmodified form, along with a number
of other contributions, constituting separate and independent works in themselves, are
assembled into a collective whole. A work that constitutes a Collective Work will not be
considered a Derivative Work (as defined below) for the purposes of this License.
b. "Derivative Work" means a work based upon the Work or upon the Work and other
pre-existing works, such as a translation, musical arrangement, dramatization,
fictionalization, motion picture version, sound recording, art reproduction, abridgment,
condensation, or any other form in which the Work may be recast, transformed, or
adapted, except that a work that constitutes a Collective Work will not be considered a
Derivative Work for the purpose of this License. For the avoidance of doubt, where the
Work is a musical composition or sound recording, the synchronization of the Work in
timed-relation with a moving image ("synching") will be considered a Derivative Work
for the purpose of this License.
c. "Licensor" means the individual or entity that offers the Work under the terms of this
License.
d. "Original Author" means the individual or entity who created the Work.
e. "Work" means the copyrightable work of authorship offered under the terms of this
License.
f. "You" means an individual or entity exercising rights under this License who has not
previously violated the terms of this License with respect to the Work, or who has
received express permission from the Licensor to exercise rights under this License
despite a previous violation.
2. Fair Use Rights
Nothing in this license is intended to reduce, limit, or restrict any rights arising from fair use,
first sale or other limitations on the exclusive rights of the copyright owner under copyright law
or other applicable laws.
3. License Grant
Subject to the terms and conditions of this License, Licensor hereby grants You a worldwide,
royalty-free, non-exclusive, perpetual (for the duration of the applicable copyright) license to
exercise the rights in the Work as stated below:
a. to reproduce the Work, to incorporate the Work into one or more Collective Works, and
to reproduce the Work as incorporated in the Collective Works;
b. to create and reproduce Derivative Works;
c. to distribute copies or phonorecords of, display publicly, perform publicly, and perform
publicly by means of a digital audio transmission the Work including as incorporated in
Collective Works;
d. to distribute copies or phonorecords of, display publicly, perform publicly, and perform
publicly by means of a digital audio transmission Derivative Works;
e. For the avoidance of doubt, where the work is a musical composition:
i. Performance Royalties Under Blanket Licenses. Licensor waives the exclusive
right to collect, whether individually or via a performance rights society (e.g. ASCAP,
BMI, SESAC), royalties for the public performance or public digital performance (e.g.
webcast) of the Work.
ii. Mechanical Rights and Statutory Royalties. Licensor waives the exclusive right to
collect, whether individually or via a music rights agency or designated agent (e.g.
Harry Fox Agency), royalties for any phonorecord You create from the Work ("cover
version") and distribute, subject to the compulsory license created by 17 USC Section
115 of the US Copyright Act (or the equivalent in other jurisdictions).
f. Webcasting Rights and Statutory Royalties. For the avoidance of doubt, where the
Work is a sound recording, Licensor waives the exclusive right to collect, whether
individually or via a performance-rights society (e.g. SoundExchange), royalties for the
public digital performance (e.g. webcast) of the Work, subject to the compulsory license
created by 17 USC Section 114 of the US Copyright Act (or the equivalent in other
jurisdictions).
The above rights may be exercised in all media and formats whether now known or hereafter
devised. The above rights include the right to make such modifications as are technically
necessary to exercise the rights in other media and formats. All rights not expressly granted
by Licensor are hereby reserved.
4. Restrictions
The license granted in Section 3 above is expressly made subject to and limited by the
following restrictions:
a. You may distribute, publicly display, publicly perform, or publicly digitally perform the
Work only under the terms of this License, and You must include a copy of, or the
Uniform Resource Identifier for, this License with every copy or phonorecord of the
Work You distribute, publicly display, publicly perform, or publicly digitally perform. You
may not offer or impose any terms on the Work that alter or restrict the terms of this
License or the recipients' exercise of the rights granted hereunder. You may not
sublicense the Work. You must keep intact all notices that refer to this License and to
the disclaimer of warranties. You may not distribute, publicly display, publicly perform,
or publicly digitally perform the Work with any technological measures that control
access or use of the Work in a manner inconsistent with the terms of this License
Agreement. The above applies to the Work as incorporated in a Collective Work, but
this does not require the Collective Work apart from the Work itself to be made subject
to the terms of this License. If You create a Collective Work, upon notice from any
Licensor You must, to the extent practicable, remove from the Collective Work any
reference to such Licensor or the Original Author, as requested. If You create a
Derivative Work, upon notice from any Licensor You must, to the extent practicable,
remove from the Derivative Work any reference to such Licensor or the Original Author,
as requested.
b. If you distribute, publicly display, publicly perform, or publicly digitally perform the
Work or any Derivative Works or Collective Works, You must keep intact all copyright
notices for the Work and give the Original Author credit reasonable to the medium or
means You are utilizing by conveying the name (or pseudonym if applicable) of the
Original Author if supplied; the title of the Work if supplied; to the extent reasonably
practicable, the Uniform Resource Identifier, if any, that Licensor specifies to be
associated with the Work, unless such URI does not refer to the copyright notice or
licensing information for the Work; and in the case of a Derivative Work, a credit
identifying the use of the Work in the Derivative Work (e.g., "French translation of the
Work by Original Author," or "Screenplay based on original Work by Original Author").
Such credit may be implemented in any reasonable manner; provided, however, that in
the case of a Derivative Work or Collective Work, at a minimum such credit will appear
where any other comparable authorship credit appears and in a manner at least as
prominent as such other comparable authorship credit.
5. Representations, Warranties and Disclaimer
UNLESS OTHERWISE MUTUALLY AGREED TO BY THE PARTIES IN WRITING, LICENSOR OFFERS
THE WORK AS-IS AND MAKES NO REPRESENTATIONS OR WARRANTIES OF ANY KIND
CONCERNING THE WORK, EXPRESS, IMPLIED, STATUTORY OR OTHERWISE, INCLUDING,
WITHOUT LIMITATION, WARRANTIES OF TITLE, MERCHANTIBILITY, FITNESS FOR A
PARTICULAR PURPOSE, NONINFRINGEMENT, OR THE ABSENCE OF LATENT OR OTHER
DEFECTS, ACCURACY, OR THE PRESENCE OF ABSENCE OF ERRORS, WHETHER OR NOT
DISCOVERABLE. SOME JURISDICTIONS DO NOT ALLOW THE EXCLUSION OF IMPLIED
WARRANTIES, SO SUCH EXCLUSION MAY NOT APPLY TO YOU.
6. Limitation on Liability
EXCEPT TO THE EXTENT REQUIRED BY APPLICABLE LAW, IN NO EVENT WILL LICENSOR BE
LIABLE TO YOU ON ANY LEGAL THEORY FOR ANY SPECIAL, INCIDENTAL, CONSEQUENTIAL,
PUNITIVE OR EXEMPLARY DAMAGES ARISING OUT OF THIS LICENSE OR THE USE OF THE
WORK, EVEN IF LICENSOR HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
7. Termination
a. This License and the rights granted hereunder will terminate automatically upon any
breach by You of the terms of this License. Individuals or entities who have received
Derivative Works or Collective Works from You under this License, however, will not
have their licenses terminated provided such individuals or entities remain in full
compliance with those licenses. Sections 1, 2, 5, 6, 7, and 8 will survive any
termination of this License.
b. Subject to the above terms and conditions, the license granted here is perpetual (for
the duration of the applicable copyright in the Work). Notwithstanding the above,
Licensor reserves the right to release the Work under different license terms or to stop
distributing the Work at any time; provided, however that any such election will not
serve to withdraw this License (or any other license that has been, or is required to be,
granted under the terms of this License), and this License will continue in full force and
effect unless terminated as stated above.
8. Miscellaneous
a. Each time You distribute or publicly digitally perform the Work or a Collective Work, the
Licensor offers to the recipient a license to the Work on the same terms and conditions
as the license granted to You under this License.
b. Each time You distribute or publicly digitally perform a Derivative Work, Licensor offers
to the recipient a license to the original Work on the same terms and conditions as the
license granted to You under this License.
c. If any provision of this License is invalid or unenforceable under applicable law, it shall
not affect the validity or enforceability of the remainder of the terms of this License,
and without further action by the parties to this agreement, such provision shall be
reformed to the minimum extent necessary to make such provision valid and
enforceable.
d. No term or provision of this License shall be deemed waived and no breach consented
to unless such waiver or consent shall be in writing and signed by the party to be
charged with such waiver or consent.
e. This License constitutes the entire agreement between the parties with respect to the
Work licensed here. There are no understandings, agreements or representations with
respect to the Work not specified here. Licensor shall not be bound by any additional
provisions that may appear in any communication from You. This License may not be
modified without the mutual written agreement of the Licensor and You.
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